fury Laboratory at
Jatienal Laboratories

y/2001, Kansas City
glgeit, 2001

Ralph Wrons, P.E..

Facilities Energy Manager,
Sandia National Laboratories

Sandia National Laboratories is a multi-program laboratory operated by Sandia Corporation, a
Lockheed Martin Company, for the U.S.Department of Energy under Contract DE-ACD4-94A185000




dl"Laboratories

es, about 6M GSF

primarily national
RSy SySUEins

5€ index at end of FYOO

= 5386, 500 BTU/SF/yr for “process” category
m 193,700 BTU/SF/yr for all others

m Electric use intensity - NM site
m 116 kWh/SF/yr; 29 kWh/SF/yr

() Sandia National Laboratories




?%*E'}agmg and reliability of nuclear
components

bccu‘pf__'.j".ﬁ%%%f?cy began immediately
m 151,055 gross ft?; 60,000 ft? in lab space

m Entire lab designhed to meet H-6
requirements

m H-6 Is UBC hazardous occupancy rating

() Sandia National Laboratories
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and Enwronmental
Joratory (PETL)

'e of laboratories, offices on

parates workers from chemicals,
nemical free zones (CFZ)

O Servicfe F'corridors between the labs
m \Walffle slab construction to reduce vibration
m Basement and penthouse equipment rooms

() Sandia National Laboratories
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nsive due to lab equipment and

Enerigy Reporting requirements

= Metered electricity consumption during the
last 7 months of construction - > 1 million
kKWh

() Sandia National Laboratories




432‘%(sect|on 4.e) on new
,000 ft2

comply with 10 CFR 435 -

Iservation Performance

m purpose of Energy Conservation Report
m Most cost-effective alternative

m Commissioning, to achieve design
performance

() Sandia National Laboratories




-'*"ff|C|ent De3|gn for

N De3|gn épparently following “rule of thumb”
approach

m Energy Manager became more involved

() Sandia National Laboratories




R and alternatives
numb” engineering

|de enchmarks, help set targets

"energy systems analysis (DOE
2.1E) and Life Cycle Cost analysis are
completed for base case and each
alternative

() Sandia National Laboratories




sfficient Design for

u Year-round Energy Recovery System, with
Evaporative Cooling assist In summer

m Chilled Water Thermal Energy Storage
= Million gallons; 10,000 ton-hours

® Premium Efficiency, multiple Boiler System

() Sandia National Laboratories
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“Chilled Water TES system meets all PETL Cooling needs, saving
about 1.2 MW peak demand; Also a major impetus for dramatic

improvements in existing operation.

@ Sandia National LahuratuE"




[Ent Design for PETL,
Jts, continued

s Validating Lab Equipment Diversity

m Improvement in Duct Design

m 1/3 reduction In duct pressure drop; reduction
In motor size

m Commissioning Specification — first time




Winter
Weather

SENSIBLE

151,300

ENERGY
RECOVERY
BTU/HR

4,443,681

Summer
Weather

151,300

151,300

2,693,140

Moderate
Weather

152,200

151,800

20 197
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Savings

| Energy. $/yr
Saved/yr Saved

KWhr | Therm
1082 0) 62K

Energy 249Kk | 9ok | 32K
RECOVERY

Thermal 56K 104K | 2.3 | 39
Storage

Motors 8K 2.2 36
Boilers 7K 11 90

() Sandia National Laboratories




Title 11

Complete
594,700 340,200

Title |

$666,000 $1,360,000
Annual Savings $235,000
In KWh 2 million
In Therms 190,000
Reduced Emissions 2900 tons

() Sandia National Laboratories




Prevention, Resource
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uced, source and site

s Coal, water, natural gas, chemicals

m Socletal benefits
m $8.40/ton CO,, $0.75/pound SO,

() Sandia National Laboratories




Title I,
1996

Gas,
therms

BTU/SF/yr

416,460

594,700

Title IT,
1997

150,640

8,464,000

223,700

340,200

Actual,
2000-1

151,055

2,879,470

182,680

254,000

() Sandia National Laboratories




sfficient Design for

=faverage use of Process category of
s — 809% attributable to laboratory operations
m Design took longer, —4% added to capital
cost, but life cycle costs are less

m ECR Is a tool to account for total savings

() Sandia National Laboratories




sand Environmental

= Right-sﬁe the equipment
m Sets good example for future designs

= Need to capture and publicize performance &
resultant savings

() Sandia National Laboratories
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ing in process of being written
e Study for Labs 21

Pilot Partner for a new 377,000
GSF multi-building project

m Following the Labs 21 approach, as best as
possible

() Sandia National Laboratories




